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skin tightening is a 
common procedure 
requested by most of 
patients seeking 
cosmetic treatments 

Recently, radiofrequency 
has attracted attention in 
this field
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The electromagnetic spectrum covers a wide 
range of energy radiation types.

Radiofrequency (RF) energy is sometimes 
compared to radio waves because they both 
occur at the same frequency

➢Tissue has inherent resistance to an electric 
current. Following Joule’s law, when an electric 
current meets resistance it generates heat as 
electrothermal reaction. 

➢Temperature is high enough, over around 65°C, 
tissue is coagulated➔RF has electrothermal rather 
than photothermal effect.

Basic principle of RF treatment
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Is RF radiation safe? 

FDA has classified RF radiation 
as “possibly carcinogenic to 
humans”

There is no conclusive evidence that RF 
exposure increases cancer risk in humans.

Exposure to high levels of RF radiation can 
be harmful due to its ability to heat biological 
tissue rapidly. 

Fractional Microneedling Radiofrequency 
(FMR)

The latest fractional radiofrequency devices has a dual 
combination of radiofrequency and microneedles
➔allow the delivery of energy at a very specific point, so 
it dramatically reduces the risk of harming the 
epidermis. 

➢FMR is non ionizing electrical energy. RF delivers 
electrical energy into the skin➔ heating the targeted 
area (collagen)➔ produce new collagen and 
subsequent tissue tightening and remodeling.
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FMR is perfectly spaced, conductive microneedles.

➢It delivers many discrete zones of energy 

➢It creates microzones of coagulation in 
the papillary and reticular dermis with 
sparing the epidermis

Hantash et al.,(2009) introduced 
microneedle fractional RF, non-ablative 
RF device for delivering bipolar, RF 
energy directly into the skin.

FMR cont.

FMR Vs Traditional Microneedling

Traditional microneedling
uses a hand-held mechanical 
device with fine disposable 
needle tips to create micro-
channels to the skin. This 
stimulates the body’s own 
healing response ➔initiates 
collagen and elastin
production. 
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➢The RF energy delivered deep into the skin produces a 
faster, more dramatic results over traditional micro-
needling,  plus RF energy heats the underlying layers
leading to skin tightening, scar reduction ,collagen and 
elastin production. 
➢FMR allow the delivery of energy at a very specific 
point, so it dramatically reduces the risk of harming the 
epidermis at all. 

Fractional Microneedling
Radiofrequency (FMR) 

In monopolar RF, the delivery 
electrode is the handpiece, and 
the return electrode is fixed 
elsewhere on the body. 

RF current is applied between a 
single electrode tip and a grounding 
plate, so the current goes through 
the patient to complete the current 
cycle

Most radiofrequency technologies 
use Monopolar or Bipolar polarity. 
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‘bipolar’ RF, both the delivery and return 

electrodes are incorporated in the handpiece. 

When the system is activated, the current flows 

between the handpieces in a kind of ‘U’ shape, 

bipolar, meaning that the current 
only goes through the tissue 
between the two electrodes 

✓ Microbleeding during treatment.

✓ The need for several passes at different lengths to  
affect the entire depth of the dermis. 

✓ Ineffective for skin laxity. 

It allows the energy to be delivered to 
precise depths without mechanical injury to 
the epidermis.

Insulated RF microneedles

1st generation of microneedle RF. 
The energy flows only through the 
tip of the needle.
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➢A novel fractionated pulse 
mode. 

➢Tightening and acne scar treatments 

➢Controlled dermal coagulation

➢The heat is delivered along the whole length of the 
needle.➔ thermal damage at both the deep levels and the 
epidermis.➔ Similar to fractionating ablative resurfacing.

Non-insulated RF needles

➢The latest generation of 
microneedle RF systems, gold-
plated needles that reach up to 
3.5- 5 mm into the skin.
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Benefits of RF Microneedling over 
Resurfacing ablative  lasers devices

It can offer similar results to ablative laser but with less 
discomfort, downtime and risk for hyperpigmentation, 
especially in darker skin types (no chromophobe).

Fractional RF can deliver the energy where it’s needed, in the 
lower dermis,➔ This is the ideal technology for skin 
tightening and rejuvenation.
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Images from left to right show fractional lasers, 
insulated needles, noninsulated needles, and very 
sharply tapered noninsulated gold plated 
microneedles. (left). RF emission delivered over the 
whole dermal portion of the needle allows effective 
coagulation resulting in minimal or no bleeding.

A heat schematic of fractional lasers and 
microneedles RF. 

A small, coagulated sphere-like shape 
in the dermis



5/8/2019

10

FMR addresses the 
following issues:

➢The energy delivered spares the most 
superficial layer of the skin. 

➢RF technology is color-blind, most of the 
potential S.E. seen with lasers or chemical peels, 
as hyperpigmentation or blistering, is minimized.

❖Changing the exposure time rather than 
altering the power level is important in 
achieving good results.
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offer greater 
selectivity in 

treatment

The latest fractional radiofrequency 
microneedle devices 

less damaging 

Increasing  
collagen 

elastin density 

less invasive

➢coagulation of dermal collagen 

➢Immediate collagen contraction. 

➢It stimulates a natural healing response 

➢replacement of damaged connective tissue 
with new healthier skin.

The combination technology creates 
fractional microneedling radiofrequency 
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49 insulated needles. 
Diameter➔200 microns 
very sharp tip➔ 20-micron ti
Depth➔0.25 mm to 3.5 mm
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How Is The RF Microneedling Procedure 
Performed?

Avoid prolonged sun 
exposure, tanning 

booths 

Avoid taking blood 
thinners as aspirin  

Topical numbing 
ointment  

1.Pretreatment regimens

20-30 minutes, 
depending on the size 
of the treatment area.

RF Microneedling has 
the potential to create 

pinpoint bleeding 

Apply a cool, soothing 
peptide mask 

Most patients will see results ➔a series of 3 
treatments, 3-4weeks apart. 

Treatment protocols 

Screening sessions ➔10 to 20 days before 1St treatment 
to assess skin reaction and to determine the treatment 
parameters
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2.Post treatment care

▪Skincare routine with daily moisturizer. 
▪SPF50+ sunscreen.
▪Stay away from excessive exercise and chlorinated 
pools for at least two days

- Mild pain and temporary erythema .

- The risk of post-inflammatory hyperpigmentation is 
minimal.

Side effects

- Some vesiculation and superficial burn after treatment.

❖Clinicians must lower RF energy and depth of the needle 
specially in bony areas and must use appropriate 
parameters, including energy level, needle depth 
according to the cosmetic units of the face.

- The skin may feel slightly rough like sandpaper. 
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RF treatment can be used to complement 
other treatments. 

a. BOTOX ➔ 2-4 weeks prior to RF .

b. Fillers can be performed after the RF 
procedure to provide volume. 

C. PRP can be injected PRF immediately 
following the RF treatment.
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➔1.5 mm on forehead, temple areas and 
areas with bony prominences.
Ice pick scars and mixed scarring 

➔of 3.5 mm on the first pass, 2.5 mm on 
the 2nd pass and 1.5 mm on the 3rd pass

(35 W-40 W) with successively lower energy levels (35 W, -30 
W, 25 W respectively) were used at lower penetration depths 
to prevent epidermal coagulation.

MFR Device for Treatment of Acne Scars

Penetration depth 

Needle depth 

Energy settings 

Facial areas treatment

pulse duration ➔ 110 - 140ms. 
Energy level➔12 - 18W. 
penetration depth ➔2 to 3.5mm. 
Each patient received 250 to 500 pulses per 
treatment.
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Significant improvement in  acne scars
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Significant improvement in stria
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